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1. Introduction
The Study Item of Provision of low-cost MTC UEs based on LTE was proposed in RAN#52, but the proposal hasn’t be approved. In the latest draft WI description sheet [1], it is stated:

The study shall evaluate at least the following aspects:

· Benefit of developing methods for reducing RF component cost in the devices, including (for example) simplifications and reductions in support of bands/RATs/RF chains/antenna ports, transmission power, maximum channel bandwidth less than the maximum specified for respective frequency band, and support of half-duplex FDD mode.

In what follows the reduction in maximum channel bandwidth is discussed.

2. Support of MTC UEs with narrower Rx/TX bandwidth than eNodeB’s Tx/Rx bandwidth
Every Rel-8/9 LTE UE is required to have a hardware capability of minimum maximum Rx/Tx bandwidth of 20 MHz. So any Rel-8/9 LTE UE can access to any eNodeB. Such a requirement also applies to Rel-10 UEs.
Here’s a scenario where an MTC UE with Rx/Tx bandwidth of 1.4 MHz and accesses to an eNodeB. The MTC UE can access to the eNodeB if the eNodeB has at least one pair of 1.4MHz-wide DL/UL carriers. The MTC UE cannot access to an eNodeB with no 1.4MHz carriers because any PDCCH from the eNodeB spans over wider band than the MTC UE’s Rx bandwidth.
The following solution could help an MTC UE access to an eNodeB which has a wider Tx/Rx bandwidth than the MTC UE’s Rx/Tx bandwidth.
· Special PDCCHs are introduced and used for MTC UEs. The PDCCH are transmitted within the central 1.4 MHz-wide part of DL carrier. E-PDCCH on PUSCH region may be used for MTC UEs.
· System Information Block of the eNodeB for MTC UEs are separately transmitted from those for legacy UEs and within the central 1.4MHz wide part. Paging signals for MTC UEs are also transmitted within the central part.
· Some of the reserved bits in PBCH may be used for MTC UEs, or X-PBCH might be transmitted within the central 1.4MHz-wide part.
· As located on the both edges of UL carrier, legacy PUCCHs are not used for transmission of UCI from MTC UEs. Alternatively, PUSCH is used for the UCI transmission.

· All PRACH slots are located in the central 1.4MHz-wide part. Or different PRACH configurations are configured for legacy UEs and MTC UEs.

3. Discussion
In the previous section, one solution is shown which could help an MTC UE access to an eNodeB which has wider Tx/Rx bandwidth than the MTC UE’s Rx/Tx bandwidth. It is obvious that the impact of the use of the solution on LTE specification is not small. Though there can be other solutions, however, similar observation could be possible.   

All legacy LTE UEs must have at least one pair of at minimum 20MHz-wide Rx/Tx circuits. So it can be thought that such circuits are available with a sufficiently low cost thanks to mass production. This means the use of narrower-bandwidth Rx/Tx circuits doesn’t necessarily reduce hardware cost of MTC UEs while it could require many modifications to the current specifications. Much effort in standardization work to be made should be justified by substantial reduction in hardware cost of MTC UEs.
4. Proposal
We propose to carefully investigate expected range of reduction in hardware cost from reduction in the maximum channel bandwidths for MTC UEs in the study item of Provision of low-cost MTC UEs based on LTE and make a decision on whether the expected cost reduction can justify modifications to the LTE specifications.
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